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Background: Alveolar bone resorption can occur after tooth extraction. One 
source of bone scaffold material is hydroxyapatite and tricalcium phosphate 
(HA-TCP). The shell of Anadara granosa can be synthesized to be HA-TCP. 
Hyaluronic acid, which is widely contained in Stichopus hermanni, can stimulate 
endothelial progenitor cells for the healing process.  
Purpose: This research aims to prove the Effectivity of scaffold from Anadara 
granosa shell-Stichopus hermanni on blood vessel counts after tooth 
extraction.  
Methods: The sample in this study was male Wistar rats divided into four study 
groups randomly. Each group consists of 6 rats. Extraction was carried out on 
the mandibular first incisor, then was given gelatin as a placebo in the control 
group, treatment groups given scaffold from Anadara granosa shells (AG), and 
scaffold combination from Anadara granosa shells-Stichopus hermanni with 
concentrations of 0.4%-0.8%. (AGSH1-AGSH2). Development of HA-TCP 
synthesized from Anadara granosa combined with Stichopus hermanni extract 
for biomedical scaffolds using the freeze-dried method. Observations were 
made three days after tooth extraction. Data analysis has used one-way 
ANOVA followed by Tukey HSD (p<0.05).  
Results: The results of the ANOVA test followed by the HSD-Tukey test 
showed a significant difference between C (7.33±1.51) and AGSH1 
(11.50±1.38), AGSH2 (21.17±1.94), AG (9.33±1.63) and AGSH1 with AGSH2, 
but between AG and, AGSH1 no significant differences. 
Conclusions: Combination scaffold from Anadara granosa shell and 





Indonesian Basic Health Research 2013 
showed index M-T (missing teeth) scores 2.9 which 
expresses the number of permanent teeth 
extraction is 290 for 100 patients of tooth decay. 
This number considered high as if we compare it to 
F-T (filling teeth) index which scores 0.08.1 Post-
tooth extraction, in general, are likely to cause the 
decreasing of alveolar ridge height and morphology 
changes, which in turn, can lead into bone 
resorption and moreover will be disruption in the 
stomatognathic system.2 
Post-tooth extraction, the socket healing 
process involves several phases, namely the 
inflammatory phase, the proliferative phase, and 
the remodeling phase. The proliferation phase will 
begin on the third day after tissue injury. This phase 
was characterized by fibroblasts migration, 
  *  Department of Oral Biology, Faculty of Dentistry, Universitas Hang Tuah 
  **  Department of Prosthodontic, Faculty of Dentistry, Universitas Hang Tuah 
  ***  Department of Oral Pathology and Maxilofacial, Faculty of Dental Medicine, Airlangga University      
  ****Department of Pharmacology, Faculty of Veterinary Medicine, Airlangga University 
 
Correspondence: rima.parwatisari@hangtuah.ac.id  
Keywords: 
Anadara granosa shell; 
Stichopus hermanni; tooth 
extraction, blood vessel 
 





ODONTO Dental Journal. Volume 8. Nomor 2. Desember 2021 
extracellular matrix deposition, collagen synthesis, 
angiogenesis, and granulation tissue formation.3 
Angiogenesis plays a crucial role in the wound 
healing process by supplying oxygen and nutrition 
to support cell metabolism.4,5 Angiogenesis is 
directly involved in maintaining functions of 
impacted tissue and organ.6 Angiogenesis is a 
biological process in which new blood vessels form 
from the pre-existing vessels. It occurs throughout 
life in both health and disease. Angiogenesis 
happened in several stages. In the initiation stage, 
the protease enzyme was released from activated 
endothelial cells. The formation of vascular blood 
vessels, such as extracellular matrix degradation 
(Extracellular Matrix, ECM), migration and 
proliferation of endothelial cells, and the 
construction of new ECM, continued with 
maturation or stabilization of blood vessels 
controlled and modulated to comply with tissue 
need.6 
The latest improvement in medical science 
nowadays has brought a big impact in increasing 
patient’s life rate. A high demand in society of 
esthetic and physiological, the people’s awareness 
about health and comfort and the development of 
latest technology, has presenting an alternative 
treatment to prevent the bone damage or bone 
loss.7 Bone graft was one of the alternative 
treatment to it. 
Analog to calcium phosphate, 
Hydroxyapatite (HA), is a dominant crystal form in 
bone tissue and role in mechanical strength to the 
tissue, it also showed bioactive properties because 
of its osteoconductive characteristic, hence slowler 
or not absorbable.8,9 Tricalcium phosphate (TCP) 
as the rich source of calcium and phosphor, can be 
easily asimilated and resorbable. Beta-calcium 
phosphate was biocompatible and create a 
resorbable interconnection in defect area to 
increase bone healing process.8 Addition of  β 
tricalcium phosphate (β-TCP=CA3PO42) will help 
the elaboration of hydroxyapatite and reduce the 
existence of negative effect.10 
Blood cockle shells (Anadara granosa) is one 
of an useless wasted. Preliminary study has 
represented that blood cockle shells consists of  
100% CaCO3 mineral and can be synthesized by 
hydrothermal method with the 2000C temperature 
for 12 hours to form 72% HA and 21% TCP.   
Scaffold is one of the bone graft used to 
support cell for proliferating and maintaining its 
function. The ideal scaffold can be achieved by 
adding polimer ingredients to restore bone function 
and growth tissue.11 There are some of graft 
materials with polimer ingredients such as, gelatin, 
chitosan and hialuronat acid. These materials was 
chosen because it has a site that can be added by 
chemical , protein, peptides and another cells to 
form a scaffold.12 
Previously research that had been conducted 
with characterization of GAGs content in sea 
cucumber using spectrofotometer, showing that 
hyaluronat acid (AH) is the highest content (75,7%), 
followed by heparan sulfate (2%),  chondroitin 
sulfate (1.72%) and dermatan sulfate (1.11%).  AH 
has a significant role in affecting the motion of cell 
migration in wound healing, inflammation, 
angiogenesis, reepitalization and cell proliferation 
processes.13 A research conducted by Sari et.al14 
showed that gel etanol extract of Stichopus 
hermanni has ability to modulate fibroblast growth 
factor-2 (FGF-2) in day 1 and day 2 after traumatic 
ulcer induced. Another research that is done by Sari 
et.al.15 showed that graft augmentation from 
Anadara granosa shell powder and Stichopus 
hermanni gel potentially increasing angiogenic 
factor by raising basic fibroblast growth factor 
(bFGF) expression and blood vessels count on rat 
wistar with defect at tibia bone. AH 0.8% gel has an 
impact to the rate of wound healing process post 
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mandibular symphysis fracture.16 Additionally, there 
was another studies using AH of 0.8% 
concentration concluded that AH accelerated bone 
regeneration through a complex series of 
processes including angiogenesis.17 Based on the 
above description, therefore should be done 
research about the effectivity of scaffold from 
Anadara granosa shell combined with Stichopus 




This research is true experimental using a 
completely randomized design. The criteria for 
experimental unit is male rats (Rattus novergicus) 
weighing 200-250 grams and aged 2-3 months. The 
rats were then divided into four groups (n=6), 
namely : the group that was not treated (control); 
the group with the administration of scaffold from 
AG shells only (AG); the group with the 
administration of scaffold from a combination of AG 
shells and 0.4% Stichopus hermanni (AGSH1) ; the 
group with the administration of scaffold from a 
combination of AG shells and 0.8% Stichopus 
hermanni (AGSH2).  
Research preparation began with 
synthesizing HA-TCP from the Anadara granosa 
shell using the hydrothermal method. Mixing 0.6 M 
NH4H2PO4 solution and 1 M Anadara granosa 
solution with a magnetic stirrer for 30 minutes, then 
transferred to the reactor. The reactor was put into 
the furnace oven and heated at 200 °C for 12 hours 
and cooled. Furthermore, the powder was washed 
with distilled water repeatedly until it showed a pH 
of 7. The last washing was using methanol to 
minimize the agglomeration of powder particles 
during drying. The samples were dried in an electric 
oven at 50 °C for 4 hours. The next step is sintering 
at 900 °C for 3 hours to remove impurities and 
increase the crystallinity of the sample.18 
The beginning of preparing the Stichopus 
material was to wash it with sterile distilled water 
and blended it with sterile distilled water at a ratio of 
1:2 (w/v) until smooth. Drying was done by the 
freeze-drying method. The freeze-dried powder 
was finely milled and sieved with a mesh size of 50 
(297 microns). Next, milling to a smaller size using 
Elliptical 3D Motion (HEM-E3D) high energy milling 
by Nanotech® Indonesia. The freeze-dried powder 
was finely milled and sieved with a mesh size of 50 
(297 microns). Next, milling to a smaller size using 
Elliptical 3D Motion (HEM-E3D) high energy milling 
by Nanotech® Indonesia.19 
The next step is making scaffold with 
freeze-dry method. The first thing to do was make 
an HA-TCP solution obtained from 5 g of blood 
clamshell (Anadara granosa) dissolved in 50 ml 
distilled water. They were then making the polymer 
by dissolving gelatin 10 g into 50 ml of distilled 
water. The two solutions were mixed with a ratio of 
1:1, as for the making scaffolds from a combination 
of AG shell and Stichopus hermanni, added 
Stichopus hermanni, which has dissolved NaOH, as 
much as 0.4 g and 0.8 g into 100 ml of the scaffold 
solution. Stirring is carried out with a magnetic 
stirrer for 4 hours, put into 96 well plates, put into a 
freezer of -80 °C for at least 24 hours, and dried 
using the freeze-drying method. The final stage of 
preparing this scaffold is radiation with gamma rays 
of 25 kGy by BATAN.20 
Wistar rats were acclimatized for one week 
and rats were fasted overnight before conducting 
the study. Randomization of samples into groups 
was carried out before weighing and marking. 
Furthermore, the rat was anesthetized using 10% 
ketamine at a dose of 0.1 cc/kg body weight and 
xylazine 0.01 cc per 100 g body weight in the right 
upper thigh (intramuscular).19 Make sure the rat has 
been affected by anesthesia marked by a corneal 
reflex missing before the reflexes of the foot 
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retraction are lost. After that, asepsis was carried 
out in the extraction area with aquadest irrigation 
and antiseptic fluid. Then the lower left incisor was 
extracted in Wistar rats using a needle holder and 
immediately applied scaffold.  
Suturing using a silk braid (USP. 3/0) from 
DR. SELLA® to close the socket. Analgesic 
novalgin® 0.09 cc per 200 gr body weight and 
antibiotic interflox 0.1 cc per 100 gr body weight 
were administered to control swelling and pain. 3 
days after application in the socket, the animal was 
sacrificed and os mandibular specimen was taken 
and put into a 10% formalin buffer solution. The 
decalcification process was then carried out using 
ethylenediaminetetraacetic acid (EDTA) for one 
month. Os mandibular specimen was sectioned 
transversely with HE staining. After that, the number 
of blood vessels was observed in the apical 2/3 of 
the socket with a light microscope (Olympus® 
CX21, Japan) at 100X magnification. Furthermore, 
the data were tabulated and statistically analyzed 
by One-way ANOVA and HSD-Tukey test.  
 
RESULTS 
The number of blood vessels were obtained 
from observations at 2/3 apical socket 
histopathology sections with HE staining. The 
results of observation through a light microscope 
with a magnification of 100X can be seen in Figure 
1. In the ANOVA test found a significant difference 
in the results of the mean number of blood vessels 
(p = 0,000). 
The characteristics of blood vessels are 
lumen formation surrounded by a layer of 
endothelial cells seen in the area of the femur that 
has a defect (Figure 1). 
Vascular observation showed in group K = 7.33 
± 1.51; AG = 9.33 ± 1.63; AGSH1=11.50±1.38; 
AGSH2=21.17±1.94 (Figure 2).  
Multiple comparison results HSD showed 
the significant differences of C control group to 
AGSH1-2 group , AG group and AGSH1 group to 
AGSH2 group. Insignificant differences showed 
between C group to AG group and AG group to 
AGSH1 group (Table 1). Vascular observation 
showed in group K = 7.33 ± 1.51; AG = 9.33 ± 1.63; 
AGSH1=11.50±1.38; AGSH2=21.17±1.94 (Figure 
2). 
 
Figure 1. Histologic section of blood vessels at the apical 2/3 socket  
A. K group (Control group given scaffold from gelatin); B. AG group (group given scaffold from Anadara granosa shell); C. 
AGSH1 group (group given scaffold from Anadara granosa shell-Stichopus hermanni 0,4% combination); D. AGSH2 Group 
(The group given scaffold 0.8% Anadara granosa-Stichopus hermanni 0.8% combination scaffold) 
 
Multiple comparison results HSD showed 
the significant differences of C control group to 
AGSH1-2 group , AG group and AGSH1 group to 
AGSH2 group. Insignificant differences showed 
between C group to AG group and AG group to 
AGSH1 group (Table 1).
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Figure 2. The chart of application effect of scaffold on blood vessels.   
The result showed group receiving combination of Anadara granosa shells and Stichopus hermanni 0.8% (AGSH2) the 
highest number of blood vessels, while the lowest number of blood vessels in control group (n=6). 
 
Table 1. Results of the Post-Hoc HSD tukey test for the number of blood vessels 
Average Mean Difference (I-J) P Valvue 
Group (I) Group (J)   
K AG -2.000 .211 
 AGSH1 -4.167* .001 
 AGSH2 -13.833* .000 
AG AGSH1 -2.167 .152 
 AGSH2 -11.833* .000 
AGSH1 AGSH2 -9.667* .000 
Note: This table shows the comparison of the mean number of blood vessels between groups. The average number of blood 
vessels in group AGSH greater than groups K and AG. The greatest of blood vessels is AGSH2. 
 
DISCUSSION 
The formation of new blood vasculature 
from preexisting vessels, a process called 
angiogenesis, is critical to the beginning of bone 
repair, because of oxygen supply and nutrition  that 
play an important role to support cell metabolism in 
cell regeneration process.4 Angiogenesis in socket 
healing begin at the second day after tissue injury, 
whereas, in regular healing process, angiogenesis 
initiation begin due to local releasing of pro and anti-
angiogenic growth factors by endothelial cells, as a 
respon to injury which induced inflammation and 
Hypoxia-Inducible Factor-1a (HIF-1a) 
accumulation.21 This circumstances will cause 
endothelial cells to provoke bFGF, to form a 
microvascular growth. The next phase is fibroblast 
growth factor (FGF) and vascular endothelial 
growth factor (VEGF) attached to the receptors in 
surface cell, followed by tyrosine kinase activities 
which mediated the integration of signal 
transduction pathway to regulate proliferation, 
migration, and differentiation endothelial cells.22 
These can be seen at control group, where blood 
vessels still can be found (Figure 1A). 
HA-TCP application from the synthesized 
of Anadara granosa shell in this research, 
functionate as a scaffold. Scaffold from HA-TCP 
expected to have mineral cavities that is connected 
one to another, thus allows the adhesion of 
mesenchyme cell to differentiate forming a new 
blood vessels.23 In this study, we can conclude that 
the increased blood vessels was found in AG group, 
although in the multiple comparison HSD test, there 
was no significant differences with C group.  This 
means that scaffold from HA-TCP alone was not 
enough to improve the blood vessels count 





































ODONTO Dental Journal. Volume 8. Nomor 2. Desember 2021 
Hyaluronic acid is one of the main 
ingredients found inside Stichopus hermanii 
(75,7%) and play an important role in adhesion, 
proliferation and cell mobility. Signaling of 
hyaluronic acid is essential for angiogenesis 
regulation, especially in affecting endothelial cell 
characteristic. CD44 (glicoprotein 
transmembranous tipe 1) and Receptor for 
Hyaluronan-Mediated Motility  (RHAMM) are two 
main receptors of hyaluronic acid, which found in 
the surface of endothelial cells. CD44 and RHAMM 
stimulated by hyaluronaic acid oligonomer, then 
activated mitogen-activated protein kinase (MAPK), 
which lead to the constant activation of extracellular 
signal-regulated protein kinase 1/2 (ERK 1/2) and 
activation of transcription activator protein-1 (AP-1) 
and accelerated cell motility.24 Active transcription 
of target gen AP-1 induced transduction pathway 
which generated induction of cell migration by 
releasing some growth factors, such as FGF, VEGF 
and TGFβ as an angiogenic factor.25 
This research also showing the result of 
blood vessels count in both AGSH1 and AGSH2 
group increased compared to the C group and AG 
group. In the third day, AGSH2 group showed the 
highest count of blood vessels. HRD comparison 
multiple test showing that AGSH2 with 0.8% 
concentration of Stichopus Hermanni is more 
effective than 0.4% concentration, and was the 
most effective group among others.  
 
CONCLUSION 
We conclude that combination scaffold 
from of Anadara granosa shell and sea cucumber 
(Stichopus Hermanni) are effective to the increase 
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